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 الخلاصت
   P.hergheiححذيذ صساعت النمى المخىاصل لطفيلي الملاسيا  الًحهذف الذساست الحاليت         

  Ablaquineالملائمت مخـــخبشيا" ,كزلك دساسـت حأثيش علاج وبأسخخذام احذ الانماط المحسنت 

 وحأثيشه علً حيىيت ونمى الطفيلي .   P.hergheiعلً طفيلي الملاسيا 

 اسخخــذمج في الذساست الحاليت الاوساط الضسعيت المخـخبشيت راث المــذي القصيش

  (short – termبأسخخذام عذة ح ) شاكيض مخخلفت من علاجAblaquine : وهي 

(10 – 100 – 250 – 500 – 1000  mg/ ml  مع عينت السيطشة في صحيفت الضسع راث )

 حقل .  42

حشاكيض العلاج المسخخذم ,فكانج اعلً حسب الخثبيط و حذود كانج نخـــائح الــذساست حشيش الً

حليـــها نســـــــبت الخثــبــيط   mg/ml 1000% سجــــلج في حشكــــيض 42نســـبت حثــبيط 

 – 250 – 500% ( في حــــــشاكيــــض العــــلاج ) 06 -% 85 -% 24 -% 24الخــــالـــيت )

100 – 10 mg/ml   . علً الخىالي ) 

 

Abstract 
The aim of the present study is to establishment of continuous 

culture of P.berghei using best suitable condition and also the effect 

of Aablaquine drug on in vitro invasion of P.berghei and the 

intracellular growth of the parasite . 

A short – term culture using different concentrations ( 10 , 100 

, 250 , 500 , 1000 , µg/ml ) of Ablaquine drug along with controls was 

maitained in 24 well culture trays at 37 
o
C for 21 hr . 

The invasion inhibition was found to be directly proportional 

to the concentration of drug used . 74 % inhibition was recorded 

with 1000 µg/ml concentration of Ablaquine drug followed by 60 % , 

58 % , 47 % , 32 % inhibition caused by 500 µg/ml , 250 µg/ml, 100 

µg/ml and 10 µg/ml respectivelly . 

 

Introduction  
Malara is one of the few diseases for which it is quick and 

simple to make an accurate biological diagnosis , even in a low-

technology setting . Despite this clinical diagnosis in practiced widely 

, even through it has been shown repeatedly to be unreliable 
[1 , 2]

 . 
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It is clear that new targets for drugs and vaccines are essential 

and that a better understanding of the biology of the parasite is 

prerequisite, but this is hampered by the complexity of the parasite 

life cycle 
[3]

. 

In the past decade , however , CQ-resistant P.vivax has been 

reported from sever countries 
[4 ,5 ,6 ]

 .In thailand it was shown that 

P.vivax acquired infection can still be successfully treated with 

chloroquine 
[7]

. 

Atovaquone in in vitro studies against P.falciparum has also 

shown varying results from antagonism with quinolines and 

artemisinin analogues to synergism with tetracycline and proguanil 
[8]

. 

No adverse effects of artemisinin have yet been reported even 

in pregnant women
[9]

.New antimalaria drug are urgently needed . 

The use of short courses of the new antimalaria drug 

artemether as monotherapy has been limited by secondary malarial 

episodes following parasite clearance . Therefore a new antimalaria 

drug (CGP 56697, has been developed which combines artemether 

with a longer acting antimalarial agents , benflumetol 
[10]

. 

No correlation was found between the responses to DU-1102 

and chloroquine 
[11]

 In comparative efficacy trial of chloroquine(CQ) 

and Sulfadoxine-pyrimethamine (SP) for the treatment of 

uncomplicated falciparum malaria in Kampal, Uganda , 

Significantly higher levels of clinical and parasitological resistance to 

CQ than to SP has been found 
[12][13]

 ,found that the extensively used 

antimycotic drug clotrimazol drug clotrimzole (CLT) effectively and 

rapidly inhibited parasite growth in five different strain of 

P.falciparum , in vitro , irrespective of their chloroquine sensitivity . 

Address 2 fundamental issue in the sex ratios of the rodent 

malaria parasite , P . chabaudi. The mortality rates was significatly 

higher for female gametocytes , with an average half-life of 8 h for 

female gametocytes and 16 h for male gametocytes 
[14]

. 

Evaluation of three parasite lactate dehydrogen-

sebased(PLDH) based rapid diagnostic test (RDTS)for the diagnosis 

of faliciparum  and vivax malaria . 

Non of the PLDH-based RDTS evaluated was able to detect 

non-falciparum malaria with high sensitivity . particallarly at low 

parasitaemias
[15]

. 

The aim of the present study is to establishment of continuous 

culture of P.berghei using best suitable condition and also the effect 

of Aablaquine drug on in vitro invasion of P.berghei and the 

intracellular growth of the parasite . 
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Materials and Methods 
NK – 65 strain of  Plasmodium  berghei was maintained in white 

Swiss mice , Mus musculus (Balb/C) . 1-10  p.berghei infected 

erythrocytes were injeeted  i.  p.  into naive  mice  and parasitaemia  

was monitored daily by preparing thin Giemsa – stained  blood  

smears. Reticulocytosis 

Short term in vitro culture: 

Two types of culture medium were used for the short term in vivo 

culture . Incubation of culture using two different groups of red cells 

obtained from PHC treated mice and normal mice , short term in 

vitro  culture was maintained in 24 well culture trays  . (Laxbro 

india) . 4% hacmatocrit  was prepared and lml . culture was 

incubated in 8 types of wells as described by 
[16 , 17]

 . 

 

Long term in vitro  culture 
After establishing a short term in vitro  culture , attempts were 

made to run long term in vitro  culture of P .berghie using condition 

in which maximum invasion was observed i.e CM {RPM1-1640} 

with sodium bicarbonate {5% (w/v)} , HEPES {0.6%(w/v)} , 

gentamycin (50 µg/ml) , pencillin (100 iu/ml) and streptomycin (100 

µg/ml) with additional glucose (mg/ml) } , NMS (5% Normal mouse 

serum) and RBCr (PHC induced reticulocytes containing blood) . 

Culture dishes were incubated at 37  C in candle Jar . After 

every 24 hr one culture dish was terminated . Differential count of 

parasite stage i.e. rings , trophozoites and schizonts were done after 

every 24 hr till 168 hr . 

 

Transfer of infected cells from in vitro  to in vivo 
Observations pertaining to course of parasitaemia in vivo  was 

made by injecting 1x10
5
 infected red blood cells taken from in vitro  

culture dishes intraperitoneally to two normal mice. Thereafter the 

percent infection was monitored daily for ten days by preparing thin 

blood smear . The smears were fixed and stained and calculated for 

percent infection. 

A short – term culture using different concentration ( final 

concentration in 1.0 ml culture ) of Aablaquine drug alongwith 

controls was maintained in 24 well culture trays at  37 
o
C for 21 hr . 

The different concentration used were 10 µg/ml , 100 µg/ml, 

250 µg/ml, 500 µg/ml, and 1000 µg/ml . 
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A stock of 10,000 µg/ml was prepared from which further 

dilution were made .Each concentration was added in duplicate 

wells while the contrls were added in triplicate wells . 

Control wells were provided only with complete medium and 

haematocrit .After 21 hr incubation smears were prepared from 

each well .Smears were then air dried , fixed in methanol , and 

stained with Giemsa's stain and their differential count was made . 

Persent invasion inhibition was calculated as = 

 

 

 

Observation  

Observation of short term in vitro  culture as described by 
[17]

 . 

 

Transfer of infected cells from in vitro  to in vivo 
  1x10

5
 P . berghei infected red cells obtained from culture at 24 

hr interval were injected in two normal mice daily . The appearance 

of parasite in these mice was monitored by studying Giemsa stained 

thin smears every alternate day . in all the cases parasite appeared 

on 2
nd

 day . 

Mice injected with 48 hr culture pellet showed a gradual 

increase in parasitaemia till day 6
th

 , after which percent infection 

started declining . Mice injected with 72 hr pellet showed an increase 

in parasitaemia till day 4 only . After this the parasitaemia gradually 

decreased . 

   In all the other cases i.e. , from 96 hr to 168 hr , observations made 

on course of parasitaemia showed a gradual increase in percent 

infection till day 6 , after which it reduced slowly (Table 1fig. 1) . 

 

Table -1: Course of parasitaemia ( in vivo ) after injection 1 * 10
3
 P. 

berghei infected erythrocytes taken at 24 hr interval from contiuous 

culture 

Group Course of parasitaemia ( % ) 

Day 

0 

Day 

2 

Day 

4 

Day 

6 

Day 

8 

Day 

10 

48 hr 1.54 0.47 0.54 0.60 0.34 0.11 

72 hr 1.48 0.19 1.12 0.64 0.56 0.53 

96 hr 1.58 0.23 0.44 0.49 0.47 0.18 

120 hr 1.28 0.26 0.58 0.58 0.53 0.50 

144 hr 1.08 0.18 0.57 0.58 0.55 0.14 

168 hr 0.87 0.50 0.30 0.24 0.26 0.18 
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Observation regarding the effect of different concentrations of 

Aablaquine drug alongwith contrls on invasion of P.berghei into red 

blood cells were recorded . The concentrations used were 10 µg/ml , 

100 µg/ml, 250 µg/ml, 500 µg/ml, and 1000 µg/ml ( Fig.2) . 

 

 

 
Figure. 2 Histogram showing effect of different concentrations of 

Aablaquine drug on the in vitro invasion of mouse erythocyte by 

P.berghei 

 

 

 

Figure -1: 
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The invasion inhibition was found to be directly proportional 

to the concentration of drug used . 74 % inhibition was recorded 

with 1000 µg/ml concentration of Aablaquine drug followed by 60 % 

, 58 % , 47 % and 32 % inhibition caused by 500 µg/ml , 250 µg/ml , 

100 µg/ml and 10 µg/ml respectivelly .Moreover , there was 

reduction in the number of mature stages of parasite , troghozoite 

and schizonts after invasion as compared to 0 hr smears .  

 

Discussion 
Resistance to antimalarial drug is proving to be a challenging 

to problem in malaria control in most parts of the world . Resistance 

to chloroquine by now , has spread to most parts of the world . 

Chloroquine acts only on the erythrocytic stage of the plasmodium 

.However , there are dormant forms of parasites ( hypnozoites ) in 

the liver which can multiply and produce relapse . Primaquine , an 8 

– aminoquinoline , has been the only drug available for the 

eradication of the dormant hepatic stages of P.vivax malaria . This 

drug is used as an anti-relapse agent in P.vivax malaria . This drug is 

used as an anti- relapse agent in P.vivax malaria . Though 

primaquine is highly effective as a radical cure , it is not without side 

effects . The most commonly cited side effect is methaemolobinaemia 

in patient with G6PDH( glucose – 6 – phosphate dehydrogenase) 

deficiency . (Aablaquine 
TM

 product monograph ) . 

Recently , Aablaquine an 8 – aminoquinoline tissue 

schizontocide , a new generation antimalarial has shown promising 

effect against management of  P.infection in the light of above facts , 

present study is carried out to check the effect of Aablaquine as 

blood schizontocide . In vitro invasion inhibition of 74 % was 

observed with 1000 µg/ml concentration of drug which decreased to 

32 % with 10 µg/ml concentration . The effectivity of this drug as 

blood schizontocidal needs to be proped further . 

 

 

 

 

 

 

 

 

 



QMJ VOL. 5  No.8 

 

 341 

2009 

References  
1 - Chandramohan . D, carneiro , I , Kavishwar A , Brugha R  , 

Desai V , Greenwood B. A clinical algorithm for the diagnosis of 

Malaria : results of an evaluation in an area of low endemicity . 

Trop Med int Health . 2001 , 6 : 505-510 . 

2 - Luxemburger C , Nosten F , Kyle DE , Kiricharoen . L , 

Chongsuphajaisidhi T , white Nj. Clinical features cannot 

predict a diagnosis of malaria or differentiate the infecting 

species in children living in an area of low transmission . Trans 

R. Soc . Trop. Med Hyg. 1998 ; 92 : 45-94 . 

3- Trager,  W. and Jensen, J.B. ( 1997). Continuous culture of P. 

falciparum :  its impact on malaria research ; Int.J Parasitol. 27, 

989 – 1006. 

4 - Baird, J.K., Basri, H., Subianto, B., Fryauff, D.J., Mcl_Iroy, P.D., 

Leksana, B., Richie, T.L., Masbar, S., Wignall, F.S. and 

Hoffman, S.L. (1995). Treatment of chloroquine - resistant P. 

vivax with chloroquine and primaquine or halofantrine ; J. 

Infect. Dis. 171, 1678- 1682. 

5 - Marlar, T., Myat phone, K., Aye Yu, S., Khaing Khaing, G., Ma, 

S. and Myint , O. (1995). Development of resistance to 

chloroquine by P. vivax in Myanmar; Trans. R. Soc. Trop. Med. 

Hyg. 89,307- 308. 

6 - Philips, E.J., Keystone, J.S. and Kain, K.C. (1996). Failure of 

combined chloroquine and highdose primaquine therapy for P. 

vivax malaria acquired in Guyana, South America ; Clin. Infect. 

Dis. 23, 1171 - 1173. 

7-Looareesuwan,S.,Wilairatana,P.,Krudsood,S.,Treeprasertsuk 

         ,S., Singhasivanon, P., Bussaratid, V., Chokjindachai, 

W.,Viriyavejakul,P.and Chalermrut,K(1999).Chloroquine 

sensitivity pf P.vivax in Thailand ; Ann .Trop.Med. Parasitol . 

8 - Canfield, C.J., Pudney, M. and Gutteridge, W.E. (1995). 

Interactions of Atovaquone with ,other antimalarial drugs 

against Plasmodium falciparum In vitro ; Exp. Parasitol. 80, 373 

– 381. 

9 - White, N.J. (1994). Artemisinin : current status ; Trans. R. Soc. 

Trop. Med. Hyg. 88, Suppl. 1, S3 – S4. 

10 - Von Seidlein, L., Jaffar, S., Pinder, M., Haywood, M., Snounos, 

G., G emperli, B., Gathmann, I., Royce, C. and Greenwood, B. 

(1997). Treatment of African children with uncomplicated 

falciparum malaria with a new antimalarial drug, CGP 56697 ; 

J. Infect. Dis. 176, 1113 — 1116. 

11 - Basco, L.K., Dechy – Cabaret, O., Ndounga, M., Meche, F.S., 



  QMJ VOL.5 No.8  

 

 311 

Dec 

Robert, A. and Meunier, B. (2001). In vitro activities of DU – 

1102, a New Trioxaquline Derivative, against Plasmodium 

falciparum  isolates; Antimicrob. Agents Chemother. 45, 1886 – 

1888. 

12 - Kamya, M.R., Dorsey, G., Gasasira, A., Ndeezi, G., Babirye, 

J.N., Staedke, S.G. and Rosenthal, P.J. (2001). The comparative 

efficacy of chloroquine and sulfadoxine – pyrimethamine for the 

treatment of uncomplicated falciparum malaria in Kampala, 

Uganda ; Trans. R. Soc. Trop. Med. Hyg. 95, 50 – 55. 

13 - Tiffert, T., Ginsburg, H., Krugliak, M., Elford,    B.C. and Lew, 

V.L. (2000). Potent antimalarial activity of clotrimazole in in 

vitro cultures of P. falciparum; Proc. Natl. Aca. Sci. USA. 97, 

331 –336. 

14 - Reece , S.E., Duncan A.B., West ,S.A., and Read,F.(2003).Sex 

ratio in the redent  malaria parasite .P.Chabandi ; parasitology , 

127:5:419-425,Cambridge university . 

15 – Elizabeth, A Ashley , Malek, T. , Margareta A. , Robert, H. , 

Khayae H. , Jennifer, L. , Christin, D. , Stephane, P. , Mara , L. , 

Myo M. Lwin , Alena, K. , Eric, C. , Prudence H. , Anne-Laure, 

P. , Francois, N. , and Philippe J. G. (2009) . Evaluayion of three 

parasite lactate dehydrogensebased rapid diagnostic test for the  

diagnosis of falciparum and vivax malaria .Malaria J . 8 : 241 

16 - Ramaiya, M.L., Kamath, V.R. and Renapurkar, D.M. (1987). 

Long term In vitro cultivation of P. berghei ; Int. J. Parasitol. 

17, 1329 –1331. 

17 - Dakhel, K.M. (2009). In vitro culture of P. berghei using glucose 

and vetirulueyties enriched blood cells. QMJ 5(7):197-203. 

 


